Résumé -On présente une investigation théorique des propriétés structurales du trans-(CH)v dérivée des spectres d'absorption et de la diffusion Raraan résonnante de la lumière , en considérant la contribution des chaînes de conjugaisons longue et courte.
Interesting physical properties have been recently observed from absorption /1,2/ and Resonant Raman Scattering (RRS) experiments /2,3/ performed on trans (CH) samples and controversial interpretations of these results have been discussed in recent papers /4,5,6/. Here we present a fully consistent calculation of both absorption and RRS for a given sample of trans(CH) , by considering the description of the system through a bimodal statistical distribution which weights the long and short conjugation chain lengths. In this way we are able to derive information about the conjugation lengths of the chains constituting a given sample and to explain why the optical response functions of absorption and RRS change from sample to sample depending on its history. Moreover, from the calculations we present here s the long chain contributions are very important in order to understand the peculiarities of absorption and RRS spectra.
We follow the theoretical model presented in /5/ based on the one electron approximation for what concerns the electronic transitions IT+IT*, the electronic dipole moments for the transitions and the electron plionon interactions, taking into account the properties of these quantities for long and short conjugation length chains. In analogous way, the change of the double and single bond vibrational frequencies as function of the conjugation chain length is taken into account, in evaluating both the response functions.
The optical response function is given by /5/ (1) where P-i(N) and P ? (N) are normalized gaussian distributions depending on N, the number of the douBle bonds in the conjugation chain length. I-j(n,N) and I 2 (f2,N) are the absorption functions for long and short conjugation chain lengths, respectively. (2) the number 0<Gkl weights the normalized gaussians. M-, and N 2 are the most probable double bond numbers for long and short chain conjugation lengths. (3) and (4) t h e index j r e f e r s t o t h e zero and one v i b r a t i o n processes. The i n d e x i r e f e r s t o t h e double bond v i b r a t i o n ( i = l ) and t o t h e s i n g l e bond v i b r a t i o n ( i -2 ) . y r e p r e s e n t s one h a l f o f t h e r e c i p r o c a l o f t h e l i f e t i m e o f t h e e l e c t r o n i c e x c i t e d s t a t e . I n eq. (3) t h e t3orn-von-Karmann c o n d it i o n i s used f o r t h e e l e c t r o n i c wave f u n c t i o n s which a r e Bloch waves and k r e p r es e n t s t h e i r wave v e c t o r . The a l l o w e d values o f k depend on N, t h e number o f double bonds,a and Mk a r e t h e v e r t i c a l e l e c t r o n i c t r a n s i
I n e q . ( 4 ) n a r e t h e e l e c t r o n i c t r a n s i t
i o n frequencies g i v e n b y t h e phenomenological law from /2? and My a r e t h e corresponding d i p o l e moments evaluated i n t h e HUckel app r o x i m a t i o n . ViN =. (V p,i~/iiNy, V e -p , i~ b e i n g t h e electron-phonon i n t e r a c t i o n f o r t h e e l e c t r o n i c e x c i t e % -s t a t e o f fequency n~ w i t h r e s p e c t t o t h e ground s t a t e . The approximation t o c o n s i d e r a l l t h e t h r e e p h y s i c a l q u a n t i t i e s nN, My, V, -p iN dependi n g o n l y on ,A, t h e number o f t h e double bonds, i s j u s t i f i e d by t h e f a c t t h a t f o r a g i v e n c h a i n c o n j u g a t i o n l e n g t h w i t h double bonds, t h e d i p o l e moments and t h e e l e ct r o n phonon i n t e r a c t i o n s a t t a i n t h e i r maximum v a l u e f o r t h e e x c i t a t i o n f r e q u e n c i e s considered here. Then a l l c o n t r i b u t i o n s from o t h e r e x c i t e d s t a t e s t o t h e a b s o r p t i o n
and RRS c r o s s s e c t i o n can be ignored. w.y a r e t h e f r e q u e n c i e s f o r t h e double ( i = l ) and s i n g l e ( i = 2 ) bond normal modes, and ' t h e i r dependence on PI i s
The e x p r e s s i o n f o r t h e RRS c r o s s s e c t i o n i s : I n eq. (7) ~1 1 o t h e r p h y s i c a l q u a n t i t i e s a r e d e f i n e d before.
I n F i g . 1 we show t h e a b s o r p t i o n spectrum c a l c u l a t e d from eqs.(l-4) u s i n g t h e values of t h e p h y s i c a l q u a n t i t i e s e n t e r i n g those equations as g i v e n before. The paraneters f o r t h e two gaussian d i s t r i b u t i o n s ( e q . ( 2 ) ) are N1=lOO, N2=20, 0,=50, u2=10, G=0.8. We t a k e f o r Y t h e value 0. l e v . The c a l c u l a t e d a b s o r p t i o n spectrum i s i n good agreement w i t h t h e experimental data i n r e f s . /1 ,2/. F i g . 1 -C a l c u l a t e d a b s o r p t i o n spectrum f o r t r a n s (CH),.
Parameters as g i v e n i n the t e x t . I n Fig.2 and F i g .3 we present the c a l c u l a t i o n s f o r t h e Raman cross s e c t i o n s due t o the s c a t t e r i n g from t h e double bond v i b r a t i o n a l modes f o r d i f f e r e n t i n c i d e n t l a s e r frequencies given i n t h e f i g u r e s . The c a l c u l a t i o n s a r e performed u s i n g eqs. (8-1 1) , w i t h t h e same parameters used f o r t h e e v a l u a t i o n o f t h e a b s o r p t i o n spectrue i n Fig.1 .
